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ASSEMBLY FOR RETAINING A BOOT ON A GLIDING BOARD 

CROSS-REFERENCE TO RELATED APPLICATION 

[0001] This application is based upon French patent application No. 02.10119, filed 
August 1, 2002, the disclosure of which is hereby incorporated by reference thereto in 
its entirety, and the priority of which is hereby claimed under 35 U.S.C. §119. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The invention relates to an assembly for retaining a boot on a gliding board. 
In a particular embodiment, the invention relates to an assembly for retaining a boot on 
an alpine ski. 

2. Description of Background and Relevant Information 

[0003] In order to retain a boot on an alpine ski, one ordinarily uses retaining 
elements, i.e., bindings, that release the boot when the forces, or stresses, between the 
boot and the board exceed a predetermined threshold. 

[0004] In a conventional manner, one uses assemblies that are completely mechanical 
for detecting such forces and for ensuring the release of the boot. For these types of 
assemblies, all of the energy required to cause the opening of the jaw is produced by the 
boot. 
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[0005] These assemblies have until now yielded positive results. Nevertheless, the 
processing that results from the detection of stresses is relatively limited. Generally, only 
an instantaneous stress is measured in a given direction, and this stress is used to cause 
the opening of the retaining jaw. In a conventional manner, one allows the jaw to 
displace itself against the return force of a spring, and the boot is released when it pushes 
the jaw beyond a predetermined position. Under these conditions, the boot is displaced 
with the jaw, which requires providing gliding surfaces between the boot and the retaining 
elements so as to control, as much as possible, the friction of the sliding of the boot with 
respect to its various supports or support surfaces. These constructional stresses make 
the boot uncomfortable for walking. 

[0006] Studies have been conducted to detect stresses and to process the data 
electronically instead of mechanically. The detecting means or apparatus that are the 
most commonly proposed are stress gauges that are positioned in the connection between 
the boot and the ski. Various solutions for processing the electric signals are known that 
take into account both the duration and the intensity of the stresses detected. As for the 
member that causes the release of the boot, it has been proposed to use an 
electromagnetic or a pyrotechnic-type release device. 

[0007] The published applications FR 2 351 678 and FR 2 374 922, and their family 
members, U.S. Patent No. 4,160,555 and U.S. Patent No. 4,383,702, respectively, 
describe a system for detecting and electronically processing stresses. The published 
application EP 0 346 414 describes an electromagnetic-type release, and the published 
application FR 2 364 045, and family member U.S. Patent No. 4,121,854, describe a 
pyrotechnic-type release. 

[0008]The drawback with an electromagnetic-type release is that it requires a substantial 
source of energy in order to provide sufficient energy to the electromagnet that controls 



2 




P23919.S02 S 1015/US 

the opening of the jaw. Additionally, it is difficult to control the phenomena of 
discharging the battery over time. 

[0009] A pyrotechnic-type release is capable of providing a substantial instantaneous 
energy; however, the number of releases possible before recharging the system is 
completely limited. 

[0010] Consequently, there is a need for a system for retaining a boot on a gliding 
board in which the energy source that controls the opening of the jaw is capable of 
providing a substantial energy under a light volume and loaded weight, and allows for a 
relatively substantial number of releases before requiring a recharge. 

SUMMARY OF THE INVENTION 

[0011] Thus, the invention provides for an assembly for retaining a boot on a gliding 
board having a release block that has at least one jaw for retaining a member for 
fastening the boot, the jaw being movable between a closed position in which it retains 
the fastening member and an open position in which it releases the fastening member, the 
jaw being maintained in a closed position by a movable latch. The movement of the latch 
is controlled by a source of pneumatic energy, with the exclusion of all other energy. 

BRIEF DESCRIPTION OF DRAWINGS 

[0012] The invention will be better understood with reference to the following 
description and the attached drawings relating thereto: 

FIG. 1 is a general view of the device of the invention according to a non- 
limiting embodiment; 

FIG. 2 shows the device of FIG. 1 in a boot releasing phase; 
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FIG. 3 is a side view in a partial cross-section of the releasing block; 

FIG. 4 is a top view and a partial cross-section of the block of FIG. 3; 

FIG. 5 shows the first jaw releasing phase; 

FIG. 6 shows the releasing block with the jaw open; 

FIG. 7 shows an alternative embodiment; 

FIG. 8 shows an alternative embodiment; and 

FIG. 9 is a perspective view of the releasing block support. 

DETAILED DESCRIPTION OF THE INVENTION 

[0013] FIG. 1 shows the central portion 1 of a ski over which a boot 2 is positioned. 
The boot is retained on the ski by front and rear portions that are retained by rear 3 and 
front 4 retaining elements, or bindings. 

[0014] According to the embodiment shown, the rear retaining element 3 has a rear 
retaining block 6 articulated with respect to a stirrup 7. The stirrup is mounted to pivot 
with respect to a rear plate for supporting the rear portion of the boot. The rear plate is 
affixedly attached to the ski by any appropriate means, for example, by screws, by 
gluing, or by welding. The rear retaining block 6 has a jaw 8 for retaining the boot and 
a control lever 9 affixed to the block for forcing the pivoting of the jaw between a 
position for retaining the rear end piece of the boot and a position for releasing this end 
piece. In FIG. 1, the retaining block is in a boot retaining position. 

[0015] The construction of the rear element 3 is not limiting and other constructional 
embodiments can be used. For instance, instead of having a unitary jaw lever assembly, 
one could have two separate elements. Additionally, as mentioned below, the rear 
retaining block that here is non-releasable can be replaced by a releasable element 
ensuring the release of the boot beyond a predetermined threshold force. 
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[0016] The front retaining element 4 has a front retaining block 1 1 that will now be 
described, and a processing circuit that is described below. 

[0017] The front retaining block has a lower plate 12. At the rear, the plate 12 has 
a support member 14 for supporting the boot. Because there is no displacement between 
the boot and its support member 14 before the boot is released, the support member 14 
has no specific constructional stress. In particular, it is not necessary to provide an anti- 
friction material on the upper surface of the support member 14. Additionally, there is 
less constructional stress and material in the area of the boot. 

[0018] A jaw 15 for retaining the front end of the boot is articulated with respect to 
the plate 12. 

[0019] Here, the jaw 15 is shown as a unitary element having two lateral wings 16 and 
17 for the lateral retention of the boot, and a sole clamp 18 for the vertical retention of 
the boot. The front retention of the boot is achieved by the lower portion of the jaw upon 
contact with the sole, or by the central portion of the sole clamp upon contact with the 
boot upper. 

[0020] The base of the jaw 15 is articulated on the plate 12 about a transverse and 
horizontal axis 20, which can take the form of a pin or axle, for example, or other 
constructions for effecting the articulation. As shown, for instance, the base of the jaw 
has a reduced width, and the plate 12 has a depression or bore 22 within which the base 
of the jaw 15 is engaged. The axle 20 connects the base of the jaw 15 to the lateral sides 
of the depression 22. 

[0021] The dimensions of the depression/bore 22 along the longitudinal direction are 
determined so as to allow the jaw 15 to pivot freely between a retaining position in which 
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the jaw 15 is adjusted vertically, the jaw 15 being shown in this position in FIGS. 1 and 
3, and a releasing position in which the jaw 15 is tilted forwardly, FIGS. 2 and 6 
showing this position. Preferably, abutments limit the tilting of the jaw beyond each of 
these two positions. These abutments can be manifested, for instance, by the longitudinal 
sides of the depression/bore 22. Any other abutment can also be used. 

[0022] In order to facilitate the opening of the jaw 15 during its release, the axle 20 
is located in the front portion of the jaw 15, in front of the wings 16, 17 and in front of 
the sole clamp 18. In another preferable manner, the lateral trailing surfaces of the wings 
16, 17 and the beginning of the sole clamp 18 are inclined. In this manner, when the jaw 
15 is released, a lateral or vertical force exerted by the boot tends to tilt the jaw 15 to its 
open position. 

[0023] In order to facilitate the opening of the jaw 15, one can provide a spring, for 
example, a torsional spring, mounted on, or around, the axle 20. Such a spring is not 
shown in the drawing figures. 

[0024] A rocker 25, having two arms, controls the opening of the jaw 15 in the 
manner of a latch. The rocker 25 is articulated about a transverse axis 26, in the form 
of a pin or axle, for example, borne by the body 27 of the release block. 

[0025] In the position for retaining the jaw shown in FIG. 3, the rocker 25 retains the 
jaw 15 by its upper arm 28. The arm is oriented such that the support of the jaw 15 
generates a force component that passes by the axle 26 so that the rocker functions in the 
manner of a latch. The length of the arm 28 is determined so as to lock the jaw 15 in 
its adjusted retaining position while preventing its forward tilting. 



6 



P23919.S02 S 1015/US 

[0026] In order to release the jaw 15, the arm 28 is tilted upwardly about its axle 26, 
as shown in FIG. 5. The jaw 15 thus released has the possibility of tilting forwardly by 
being engaged under the arm 28, as shown in FIG. 6. 

[0027] One can provide an abutment, for example, originating from the body, to limit 
the tilting movement of the arm 28. 

[0028] Preferably, as shown in the drawing figures, the end of the arm 28 bears a 
roller for contact with the jaw 15. 

[0029] The rocker 25 is elastically returned to its position for retaining the jaw 15 by 
a torsional spring 30 that is located in the area of the axle 26, and it is maintained in this 
position by an abutment originating, for example, from the body 27. 

[0030] The movement of the rocker 25 in its position for releasing the jaw is itself 
controlled by an air cylinder/jack 38, whose rod 39 is provided to come into contact with 
the lower arm 35 of the rocker 25. 

[0031] The body of the air cylinder/jack 38 is affixedly attached to the plate 12. Its 
rod is movable between a retracted position shown in FIG. 3 and an extended position 
shown in FIG. 5. In the retracted position, the rod exerts no action on the rocker 25 that 
is itself in the position for retaining the jaw 15 under the action of the return spring 30. 
In the extended position, the rod 39 pushes the arm 35 back in order to tilt the rocker 25 
into its releasing position. 

[0032] The cylinder/jack preferably has an inner spring that returns the rod to the 
retracted position. 
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[0033] The extension of the rod is controlled by a solenoid valve 40 that is controlled 
by an electronic processing circuit that is described below. 

[0034] The solenoid valve is connected to a reservoir 42 containing a pressurized gas, 
for example, air or any other appropriate gas. This reservoir can be filled with 
pressurized gas by means of a cap 43. 

[0035] The releasing block functions in the following manner. When the boot is 
engaged, the jaw 15 is maintained in the retaining position by the rocker; the skier 
engages the boot in the front jaw 15 and immobilizes the boot 2 on the ski 1 by means 
of the rear retaining block 6. 

[0036] In order to release the boot, an electric impulse is sent to the solenoid valve 40 
that sends a quantity of pressurized gas through the cylinder/jack 38, the cylinder rod 
pushes the rocker 25 back to its releasing position. The jaw 15 can then tilt forwardly, 
thus releasing the boot 2. When the electric signal is ended, the solenoid valve positions 
the active chamber of the cylinder in the open air, and the cylinder rod is returned to the 
retracted position by the spring 30. 

[0037] It then suffices to tilt the jaw 15 in its retaining position so that the rocker 25 
returns to its retaining position under the action of the spring 30. As an alternative, one 
could provide a ramp between the rocker 25 and the jaw 15 so that once the cylinder rod 
is retracted, the rocker 25 returns the jaw 15 to the closed position under the action of 
its return spring 30. 

[0038] Other alternative constructional embodiments could be used for the release 
block. For instance, as shown in FIG. 7, one could use a gas cartridge connected to a 
pressure regulator 51 instead of the reservoir 42. The cartridge contains high pressure 
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gas, and the pressure regulator delivers low pressure gas to the solenoid valve and to the 
cylinder. In addition, this pressure is constant, such that the pressure drop in the 
cartridge throughout the releases does not affect the release conditions. When the 
cartridge pressure decreases below a predetermined value, it is replaced with a new 
cartridge. The cartridge 50 can be of the same type as the gas cartridges used for sports 
shooting weapons, extinguishers, or aerosol cans for inflating tires. 

[0039] Such a gas cartridge enables a skier to obtain more than 50 successive releases. 

[0040] One can also use another method for constructing the rocker 25 that controls 
the opening of the jaw 15. 

[0041] The electrical impulse that controls the opening of the jaw 15 originates from 
a module 52 for analyzing and processing the forces/stresses between the boot 2 and the 
ski 1. 

[0042] The module 52 is shown schematically in FIG. 8. 

[0043] It has a stress detector 53 that delivers one or several signals relative to the 
forces between the boot and the ski. This detector is formed, for example, by an 
assembly of stress gauges arranged on a plate in an arrangement capable of reacting to 
the stresses between the boot and the ski. 

[0044] FIG. 9 shows a method for assembling the stress gauges. The detector is 
arranged on a plate 54 for supporting the release block. 

[0045] The plate has a first U-shaped portion that is provided to be affixedly attached 
to the ski by any suitable means, for example, screws. 
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[0046] A second T-shaped portion 56 is connected to the base 57 of the first portion, 
with a median arm 58 engaged between the two lateral arms 55 of the first portion, and 
an upper transverse arm that in particular supports the zone of the retaining block on 
which the boot rests. The retaining block is affixedly connected to this second portion 
by any suitable means, such as screws. 

[0047] The second portion is kept raised with respect to the upper surface of the ski. 
According to the embodiment shown, a U-shaped support, or wedge, 60 is positioned 
under the first portion of the plate 54. 

[0048] The detector 53 is located at the base of the median arm 58 that is a bending 
zone in which the deformations of the plate resulting from the stresses exerted by the boot 
on the ski occur. 

[0049] It is thus possible to detect a lateral force, a vertical force or a torsional bias 
of the boot. The stress gauges are arranged on their plate so as to react to these various 
stresses. 

[0050] In an alternative embodiment, the support/wedge 60 and the plate could be 
unitary, or any other means could be used to keep the second T-shaped portion 56 raised. 

[0051] The detector 53 is connected to a processing circuit 54. This circuit analyzes 
the signals originating from the detector 53 and compares them to a release threshold. 
When the release threshold is reached, the processing circuit sends to the solenoid valve 
40, for a predetermined duration, a release signal that causes the extension of the cylinder 
38. 
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[0052] The processing of the signal originating from the detectors is obtained by any 
suitable means. For instance, the processing can involve parameters such as the intensity 
of the signal and the duration, as described in published applications FR 2 363 343 and 
No. 2 351 678, and their family members, U.S. Patent No. 4,191,395 and U.S. Patent 
No. 4, 160,555, respectively, commonly owned with the instant application. Other means 
for processing the signal can also be used. 

[0053] Thus, for the retaining assembly of the invention, only the processing circuit 
requires a source of electrical power supply. The processing circuit consumption is 
relatively low, consequently a small battery is sufficient. The energy that controls the 
release block is of the pneumatic type, with the exception of any other source, 
particularly electrical or mechanical. This pneumatic energy has the advantage of being 
able to provide substantial power under light volume and weight. 

[0054] The invention is not limited to the particular embodiment that has just been 
described, and alternative embodiments are possible. 

[0055] Specifically, instead of the release block retaining the front of the boot, it would 
be possible to position it at the rear, or to position a block at the front and a block at the 
rear. In addition, the jaw could retain other members for fastening the boot than its front 
and rear end pieces. For instance, this could be blocks that project with respect to the 
boot sole, or a plate attached to the boot sole, or any other suitable means. 

[0056] Another possibility would be to house the air reserve and the mechanism for 
releasing the boot in the boot sole. 

[0057] According to another alternative, the functioning method of the cylinder and of 
the solenoid valve is reversed. In other words, the cylinder is maintained in the retracted 
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position by the pressurized gas. In the case of release of the boot, the solenoid valve lets 
gas escape, and the cylinder rod goes to an extended position under the action of its 
return spring. 

[0058] Other alternatives are also possible. 

[0059] Finally, the invention is not limited to an alpine ski. It can be applied to all 
gliding or rolling apparatuses in which the boot is retained on the apparatus in a 
releasable manner. 
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